The DLR´s Modular, Shape-Adaptable Cellular CNG-tank – Validation of a Customer-Oriented Solution. Current State. by Schierle, Diego & Friedrich, Horst E.
www.DLR.de  •  Folie 1 
„ The DLR´s Modular, Shape-Adaptable Cellular 
CNG-tank – Validation of a Customer-Oriented 
Solution“ 
Current State 
Dipl.-Ing. Diego Schierle 
Prof. Dr. Horst E. Friedrich 
DLR Institute of Vehicle Concepts  
Stuttgart 
Contents 
1. Megatrends 
2. Technology – DLR-Wabentank  
3. History of the DLR-Wabentank 
4. New Production Approach DLR-Wabentank  
5. Subsystem 
1. Cell 
2. Gas-Connector 
3. 3D-Winding 
6. DLR-Wabentank Potential  
www.DLR.de  •  Folie 2 
1. Megatrends 
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Source: DLR 
Source: versust.blogsport 
Source: http://www.fotocommunity.de/pc/pc/mypics/1438338/ 
display/18369424 
Vehicle Concepts 
- We are reaching the limits of oil extraction 
- Climate change is taking place 
- Growing population, concentrated in megacities 
- Lower energy consumption 
- Reduced CO2 emissions 
- Alternative and renewable energy sources 
- Automated driving / connectivity  
- … 
2.Technology – DLR-Wabentank  
Tanks with a wide range of packaging possibilities are 
an enabler for CNG-Vehicles 
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Mercedes Benz E-Class:  
ca. + 38% demonstrated 
Basic Concept –  
DLR-Patent 
Variability in the 
use of the 
available space 
3. History of the DLR-Wabentank 
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- DLR-Wabentank as an idea ca. 10 Years old 
- Different stages of development: 
 
 
 
 
  [Kö03]                  [LLBT09]                 [Str11] 
       metal   thermoplast   thermoset 
- Project to develop the automated production steps for a thermoset „DLR-
Wabentank“ 
- Dividing the complexity in 3. subsystems: 
 
 
1. 2. 3. 
4. New Production Approach DLR-Wabentank 
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- DLR-Wabentank Stand 2013: 
- Automated Production 
- Modular Expansion 
- 18% > Volumen 
- Automated Production starts 
at 2014 
5. Subsystem: Cell 
 - Burst pressure tests on rotationally symmetrie liners 
 
 
 
 
 
- Indentation having a negative impact 
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5. Subsystems: Cell 
- 0,5mm Aluminum Liner 
- Non-rotation-sym. Liner full winding 
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5. Subsystem: Gas-Connecter 
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Validated: 
- Burst pressure (500bar & 700bar) 
- Pressure cycles  
    (10bar-250bar500 000cycles) 
5. Subsystem: 3D-Winding 
- Tool with a max. width of 2mm and a length of 500mm 
- Undergoing trials 
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6. DLR-Wabentank Potential  
- The production of a “Modular-Free-Shapeable CNG Tank” as the DLR-
Wabentank could enable further CNG-Vehicles 
 
- 18% > Volume  increasing range of CNG-Vehicles 
 
- Customer benefits 
 
- DLR-Wabentank is able to be incorporated at any stage in the vehicle 
development process 
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Thank you for your attention! 
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Backup 
State of the Art for CNG-Tanks 
Industry Patents Research 
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Innovation through 
Lightweight material 
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Innovation through 
Lightweight shape 
unsolved technical challenges 
no real shape adaptivity 
[Kim05] 
[Pat99] 
[Pat94] 
